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Chances are you'll never tie up alongside the Canada Steamship Lines’ flagship T. R. McLagan at your Imperial 


Esso service station. But she’s an Imperial customer all the same and an important one as far as you are concerned 


How ships like this giant grain carrier help 


Imperial keep the cost of gasoline down 


The fuel used by the T. R. McLagan is a 
thick, heavy black oil—quite different 
from the light volatile gasoline your car 
needs. 

If gasoline were the only product made 
from crude, it would cost much more to 
produce. Instead, research and _ refining 
specialists in companies like Imperial have 
developed ways to utilize all parts of the 
crude, from light gases for making plastics, 


for example, to heavy asphalt for pavement. 


In between are hundreds of other pro- 
ducts, like oils, greases and fuel used by the 
T. R. McLagan and lubricants for your car. 

Imperial’s efficiency in getting everything 
out of the crude oil means the prices of all 
products are low. That’s one reason govern- 
ment figures show that in the last five years 
the average price of things people buy has 
gone up nearly 16 per cent, while gasoline 
has actually gone down about half of one 
per cent.* 

*DBS u he le sale price inde Xe 


IMPERIAL OIL LIMITED 


...for 79 years a leader in Canada’s growth 
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The Illecillewaet River, with Illecillewaet Glacier in the background, Glacier National Park, 
British Columbia Dept. of Public Works photo by Br 
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The underground surveying team forms a vital part L’arpentage souterrain est une fonction vital de 
of mining operations l’exploitation miniére. George Hunter 























Significance of Mining in the 


Province of Quebec 


L’ Apport des Mines dans L’ Economie du Québec 


by par A. O. DUFRESNE 


I. THE vear 1956 the Province of 
Quebec had its highest mineral production; 
$464 million* worth of mineral substances 
were mined and marketed. This figure places 
mining among the most important industries 
of the province. The widespread distribution 
of the camps has been a most influential fac- 
tor in commercial and industrial prosperity; 
the successful mining development of the past 
quarter-century is an indication of forth- 
coming progress. 

Mining gives employment in many sections 
of the province; it brings wealth and social 
betterment where it takes root. In the extreme 
east of the Gaspé Peninsula are copper, lead 
and zine deposits; in the Eastern Townships 
is the greatest asbestos mining camp in the 
world, as well as deposits of chromite, copper, 
zine, tale and soapstone; along the lowlands 
of the St. Lawrence River are located most of 
the building-stone quarries, lime kilns, cement 
plants and brick-vards of the province; north 
of the Ottawa River are many deposits of in- 
dustrial minerals, among these magnesite, 
mica and feldspar. Western Quebec has be- 
come the great metal-producing region of the 
province: gold, silver, copper, selenium, tel- 
lurium, zine, lead, molybdenite, bismuth, 
lithium and sulphur ore are profitably mined. 
Further to the north-east, from Chibou- 
gamau to the head waters of the Hamilton 
River, is one of the most promising iron ore 
countries of the world; in this region deposits 
have already been discovered at Lac Albanel, 
Matonipi, Mount Reed and Mount Wright. 
This belt stretches to Schefferville, which has 
become a great iron mining centre; still 
further north, along the west side of Ungava 
Bay, are other deposits of iron ore. Across the 
northern part of the territory of New Quebec, 


*Province of Quet Department of Mines estimate 


Photographs by Quebec Provincial Publicity 


Bureau except where credited 


E. 1956, le Québec a connu sa plus 
haute production miniére; une valeur de $464 
millions” en minéraux y fut exploitée et 
négociée. Ce chiffre place les mines parmi les 
plus importantes industries de la province. 
La large répartition des gisements s’inscrit 
indiscutablement comme l'un des plus in- 
fluents facteurs de la prospérité commerciale 
et industrielle; le succés du développement 
minier du dernier quart de siécle est un indice 
du progrés a venir. 

Les mines procurent de Vemploi dans 
plusieurs secteurs de la province; ot elles 
prennent racines, elles engendrent prospérité 
et bien-étre. A la pointe est de la Gaspésie se 
trouvent des dépéts de cuivre et de plomb- 
zine; dans les Cantons de |’Est, la plus grande 
exploitation d’amiante au monde et aussi des 
gisements de chromite, de cuivre, de zinc, de 
tale et de stéatite; le long du St-Laurent, la 
plupart des carriéres de pierre de taille, les 
exploitations de ciment, les fours 4 chaux et 
i brique; au nord de la riviére Outaouais de 
nombreux dépéts de minéraux industriels tels 
que magnésite, mica et feldspath. L’ouest du 
Québec est devenu la grande région produc- 
trice de métaux: or, argent, cuivre, sélenium, 
tellure, zinc, plomb, molybdéne, bismuth, 
lithium et soufre y sont extraits avec profit. 
Plus au nord-est, de Chibougamau jusqu’a la 
téte de la riviére Hamilton, est une des plus 
prometteuses régions ferriféres du monde; 
déja des gisements y ont été découverts au 
lac Albanel, 4 Matonipi, aux monts Reed et 
Wright. Cette zone s’étend jusqu’a Scheffer- 
ville, maintenant un grand centre d’exploi- 
tation de minerai de fer. Encore plus au nord, 
le long de la céte ouest de la Baie d’Ungava, 
existent d’autres dépéts de fer. A travers la 
partie nord du Nouveau-Québec, presqu’en 


*Estimation du Ministére des Mines de la Province de Québec 











Forage souterrain a la mine d‘amiante Jeffrey. 


George Hunter 


Escalade d’un étage a l'autre dans une mine 
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Underground drilling operations in the Jeffrey 
asbestos mine George Hunte 


and almost parallel to Hudson Strait, there 
has been found in recent years a belt of 
copper-nickel sulphide bearing rocks of which 
much will probably be heard in the next 
decade. 

This rapid sketch of the distribution of the 
most prominent mineral camps of Quebec 
shows the widespread distribution of its 
mineral resources; it explains the rapid ascen- 
sion of the province to a prominent place in 
the mineral world. 

Quebee’s mineral production is the result 
of mining and marketing operations at 40 
metal ore properties, 74 industrial mineral 
mines, 137 quarries of building materials and 
over a thousand sand and gravel pits. 1865 
was the vear of the first copper ore mining in 
the Eastern Townships, and 1878 the begin- 
ning of asbestos mining; but it was only in 
1927 that Quebec took al prominent place as 
a mineral producing province, with the initial 
production of copper and gold in the Rouyn- 
Noranda section of western Quebec. This was 
followed, some ten vears later, by gold mining 
in the Malartic and Val d’Or areas, and in 
1954 by the first shipment of copper concen- 
trates from the Chibougamau region. These 
achievements were crowned by the first ship- 
ment of iron ore from the Ungava region 
in 1954. 

Thus mining in Quebec has grown in im- 
portance, to a point where today it represents 
more than a quarter of the gross value of all 
natural products, including those of the farm. 
In 1956, the mineral production of the prov- 
ince had reached a value of $464 million, five 
times that of ten vears earlier. The economic 
significance of the exploitation of mineral 
resources is reflected in the steady employ- 
ment created directly and indirectly. In Que- 
bec, some 32,000 men are today directly em- 
ployed in mines; these men and their families 
form a population living in towns that owe 
their existence almost exclusively to nearby 
producing mines. 


Transportation 


Those familiar with mining know that the 
location of a mine is not the choice of men, 
but that it is determined by the mysterious 
laws of nature. It is axiomatic among pros- 
pectors that minerals are where they are 


Climbing between levels in a mine 




















Foreurs au travail dans un chantier souterrain a 
Normetal. 


paralléle au détroit d’Hudson on a trouvé 
réecemment des gisements de minerais de 
cuivre et nickel dont on entendra probable- 
ment parler durant la prochaine décade. 

Ce tableau sommaire des plus importants 
champs miniers du Québec en démontre la 
variété et la vaste distribution et explique 
l’ascension rapide de la province a une place 
proéminente dans le monde de l’industrie 
miniéere. 

La production minérale du Québec découle 
de Vexploitation de 40 mines de métaux, 74 
mines de minéraux industriels, 137 carriéres 
de matériaux de construction et plus de mille 
sabliéres. L’an 1865 a vu la premiére exploi- 
tation de minerai de cuivre dans les Cantons 
de Est et 1878, le début de l’exploitation 
de Pamiante, mais ce ne fut qu’en 1927 que 
le Québec s'est élevé au rang de province 
miniére avec le début de l’extraction du 
culvre et de lor dans la région Rouyn- 
Noranda. Ceci fut suivi, quelque dix ans 
plus tard, par les mines d’or dans le secteur 
Malartic - Val d’Or et en 1954 par le premier 
chargement de concentré de cuivre de la 
région de Chibougamau. Ces _ réalisations 
furent couronnées par la premiére expédition 
de minerai de fer de la région de ?Ungava 
en 1954. 

L’industrie miniére du Québee a grandi a 
un point qu’elle représente maintenant plus 
du quart de la valeur brute de tous les 
produits naturels, incluant ceux de la ferme. 
En 1956, en atteignant $464 millions, la 
production égalait cing fois celle dil v a dix 
ans. L’apport de lexploitation miniére a 
économie générale est mise en évidence par 
la stabilité de ’emploi que les mines créent, 
soit directement ou indirectement. Dans le 
Québec, quelque 32,000 hommes travaillent 
dans les mines. Ils forment, avec leurs fa- 
milles, le noyau de la population de villes qui 
doivent leur existence presqu’exclusivement 
aux mines. 


Le Transport 
Qui connait l’industrie miniére sait que le 
site d’une mine n’est pas choisi par homme, 
mais, est déterminé par les mystérieuses lois 
de la nature. “‘Les minéraux sont ot ils sont 
trouvés” disent les prospecteurs. Un_ tel 
hasard améne beaucoup de problémes; le 


Mineurs et wagons de minerai, sous terre, a la mine 


King, Thetford Mines George Hunter 





Drillers at work underground at Normetal. 


Miners and ore wagons underground, King Mine, 
Thetford Mines. George Hunter 
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The Chibougamau road at Mile 12 shows the type of 
highway now linking remote mining areas. 


found. Such unpredictable locations give rise 
to many problems, of which transportation 
comes early in the life of any mining camp, 
and takes first place throughout the life of 
the enterprise. Overland roads, railways, air- 
ports and river navigation, play leading roles 
in the development of new mining settle- 
ments. 

To bring into production a copper mine in 
Gaspé Peninsula, a highway has been built 
connecting Murdochville to the railway town 
of Gaspé, and another one to the shipping 
harbour of Mont-Louis. The mines of Chibou- 
gamau came into production only after a 180- 
mile highway had been consiructed from St- 
Félicien in the Lake St. John district, thus 
enabling the copper camp to become a pro- 
ducing asset. When promising ore bodies 
were discovered in the Rouyn-Val d’Or belt, 
roads were built to connect Noranda mine to 
towns on Lake Timiskaming to the south, 
and to Macamic on the Transcontinental 
Railway to the north. Today there exists a 
network of mine roads in Quebec having a 
total length of 1,514 miles, linking all pro- 
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La route de Chibougamau au mille 12. Exemple 
typique de route reliant les centres miniers isolés. 


transport en est un du début et demeure a la 
premiére place au cours de la vie des entre- 
prises miniéres. Routes, chemins de fer, aréo- 
gares et riviéres navigables jouent un roéle 
clef dans la mise en valeur des découvertes 
minieres. 

Pour amener a production une mine de 
cuivre de la Gaspésie, des routes ont dai étre 
construites pour relier Murdochville 4 Gaspé, 
téte du chemin de fer, et 4 Mont-Louis, port 
d’expédition. Les mines de cuivre de Chibou- 
gamau ne purent produire avant que soit 
construite la route de 180 milles depuis 
St-Félicien, Lac St-Jean. Lorsque les gise- 
ments prometteurs de la zone Rouyn - Val 
d’Or furent découverts, des routes furent 
construites de la mine Noranda, vers le sud, 
jusqu’aux villes du lac Temiskaming et, au 
nord, jusqu’a Mecamic sur la ligne du chemin 
de fer Transcontinental. Aujourd’hui, un ré- 
seau de routes miniéres d’un total de 1,514 
milles relie tous les producteurs au systéme 
routier principal donnant ainsi accés, par 
véhicules moteurs, A tous les centres commer- 
ciaux de la province. 
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A residential section of Chibougamau. 


ducers with the provincial highway system, 
giving direct rubber-tired motor communica- 
tion to all commercial centres of the province. 

The railway is another form of transporta- 
tion which has played a very important part 
in the economics of the mining industry of 
Quebec. The first railway to serve a mining 
region in the province was the “Quebec Cen- 
tral’, which takes in copper, chrome, tale and 
asbestos mines between Sherbrooke and Lé- 
vis; the progress of the asbestos mining in- 
dustry owes much to this railway line. 

The National Transcontinental Railway, 
now the Canadian National Railways, across 
the flat clay belt of Abitibi, was built for the 
purpose of carrying grain from the Prairie 
Provinces to Quebec harbour, but today it 
derives most of its revenue from the trans- 
portation of ore from, or supplies, equipment 
and machinery to, the mines of western Que- 
bee. Eleven vears after the construction of 
the National Transcontinental, the first 
branch line was built in 1926 from Taschereau 
to serve the newly discovered Noranda cop- 
per mine; twelve vears later, in 1938, a second 
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Un quartier résidentie] de Chibougamau. 


Le chemin de fer est une autre forme de 
transport qui joue un trés important réle dans 
économie des mines au Québec. Le premier 
chemin de fer A servir une région miniére fut 
le “Québee Central’. I] relie les mines de 
cuivre, de chrome, de tale et d’amiante entre 
Sherbrooke et Lévis. Pour beaucoup, il a 
contribué a la croissance de l’industrie de 
lamiante. 

Le ‘Transcontinental National, maintenant 
Les Chemins de fer Nationaux, a travers le 
plateau argileux de lAbitibi, quoique cons- 
truit pour transporter le blé des Prairies au 
port de Québec, retire maintenant le meilleur 
de son revenu du _ transport de minerais, 
d’approvisionnements, d’équipements et ma- 
chineries pour les mines de Quest du Québec. 
En 1926, onze ans aprés la construction 
originel du ‘Transcontinental, un premier 
troncon fut construit a partir de Taschereau 
pour servir la jeune mine Noranda; douze ans 
plus tard, en 1938, un second troncon, depuis 
Senneterre jusqu’A Rouyn pour absorber le 
trafic créé par les mines d’or de Pascalis, 
Bourlamaque, Val d’Or, Malartic, Dubuisson 
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branch line from Senneterre to 
Rouyn to take care of the traffic created by 
the gold mines of Pascalis, Bourlamaque, Val 
d’Or, Malartic, Dubuisson and Cadillac. In 
December 1957, a third branch line was com- 
pleted from Barraute to Chibougamau, a dis- 
tance of 198 miles. This branch line has been 
continued to St-Félicien, a further distance 
of 125 miles. 

In the eastern section of the province, the 
Quebec North Shore and Labrador Railway 
has built 360 miles of railway from Sept Iles 
northward to the iron mines of Schefferville, 
in the territory of New Quebec. In the last 
month of 1958, the construction of another 
railway was started from Shelter Bay (now 
Port Cartier) to the iron deposits of Mount 


was 


An ore train of the Quebec North Shore and Labrador 
Railway on the bridge at Mile 12. tron Ore Co 


of Canada 




























Loading freighters at Sept- 
Iles whart 


Chargement de caboteurs 
au quai de Sept-Iles 


Iron Ore ( nada 






et Cadillac. En décembre 1957, un troisiéme 
troncon de 198 milles était complété entre 
Barraute et Chibougamau. Cette voie a, 
depuis, été continuée sur une distance de 125 
milles jusqu’a St-Félicien. 

Dans l’est de la province, le “Québec North 
Shore and Labrador Railway” a construit 360 
milles de voie ferrée de Sept Iles vers le nord 
jusqu’aux mines de fer de Schefferville, au 
Nouveau Québec. En décembre 1958, com- 
mencait une autre voie depuis Shelter Bay 
(maintenant Port Cartier) vers les gisements 
de fer des monts Reed et Wright, une dis- 
tance de 312 milles. L’on peut dire qu’au 
Québec quelques 1,791 milles de voie ferrée 
servent les mines et aident au développement 
de nouveaux champs minéraux. 

Aérogares et pistes d’envol se multiplient a 
travers la province; elles sont indispensables, 
surtout au début de l’aménagement des 
terrains miniers éloignés. L’affrétement aérien 
par les cérateurs de mines, ou par les compa- 
gnies @utilité publique, a rendu possible la 
mise en valeur de lointaines découvertes: 
l’avion est aujourd’hui une partie essentielle 
de notre réseau de transport. 

Le cabotage, lorsque possible, est un atout 
important dans l’évolution d’une mine; son 
bas prix de revient, au début, pour le transport 
des hommes et des approvisionnements et, 
plus tard, des chargements de minerais, est 
souvent indispensable a l’économie de |’ex- 
ploitation. Tel est le cas pour les minerais de 


Un train de minerai de la ‘‘Quebec North Shore and 
Labrador Railway” sur le pont au mille 12 


Iron Ore Co. of Canada 
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Snowmobiles help solve 

the summer transportation 

problem through swamps 
and muskeg. 


Durant l'été les auto-neiges 
participent au transport a 
travers les savanes et les 


marecages. 
Henry Koro Photographers 


Reed and Mount Wright regions, a distance 
of 312 miles. It may be said that in Quebec, 
some 1,791 miles of railway lines serve the 
mining camps and help in the development of 
new mineral fields. 

Airports and landing strips are being estab- 
lished in increasing number throughout the 
country; they are indispensable, especially 
during the early vears of development of any 
outlying mining camp. Air-freighting by mine 
operators, or by public service companies, 
has rendered possible the development of far- 
away discoveries; air transport is today a 
most necessary part of our transportation 
system. 

When conditions permit, shipping by water 
at all stages of mining is an important service; 
transporting men and supplies during the ini- 
tial stages, or the shipping of boat-loads of 
ore during production years, often are indis- 
pensable low-cost necessities of the economics 
of a property. Such is the case for the iron 
ore from Sept Iles, the titanium from Havre 
St-Pierre, the feldspar from Johan Beetz Bay 
and the development of the iron ore deposits 
of Ungava Bay. 


Power 
Mining has been a significant factor in, and 
often directly responsible for, the develop- 
ment of hydro-electric power plants. Never- 
theless due credit must be given to the con- 
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fer des Sept Iles, de titanium du Havre St- 
Pierre, de feldspath de Johan Beetz Bay et 
aussi pour l’exploitation des gisements ferri- 
féres de la baie d’Ungava. 


Energie Bectrique 
L’industrie miniére a été un facteur signifi- 
catif, et souvent déterminant, de laménage- 
ment de centrales hydro-électriques. ‘Toute- 
fois, dans ce domaine, il faut aussi donner 
crédit aux autres industries, en particulier 


Contro/!] tower of the Sept-Iles airport at night. 


La tour de contréle a l’aérogare de Sept-lles, la nuit 
Iron Ore Co. of Canada 
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The Hydro-Quebec power-house at Rapid VII, Ca- 
dillac township 


tribution of lumber and other industries 
within reach of the distribution system, for 
having made possible the construction of 
hydro-electric power plants. 

Every mining and milling plant in Quebec 
is powered by electricity; this requires an- 
nually one and quarter billion kilowatt-hours, 
without taking into account the amount used 
in the magnesium smelting furnaces of Arvida 
or the iron-titanium furnaces of Sorel. 


A section of Murdochville. 








La centrale de l'Hydro Québec au Rapide VII dans 
le canton de Cadillac. 


celle du bois, qui se trouvent dans les limites 
des réseaux de distribution. 

Chaque mine et atelier de traitement con- 
nexe est pourvu d’électricité. Ceci requiert 
deux cent cinquante millions de_ kilowatt- 
heures par année, sans compter la consomma- 
tion des usines de fonte de magnésium a 
Arvida et du fer titané a Sorel. 

Dans louest du Québec une centrale hydro- 
électrique fut batie, peu aprés 1920, pour 


Un quartier de Murdochville. 
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SIGNIFICANCE OF MINING IN THE PROVINCE (¢ 


In western Quebec a hydro-electric plant 
was built in the early 1920s to supply power 
to the gold mines of north-eastern Ontario 
and it later supplied electricity to the Noran- 
da mines during their early development. The 
growth of the latter mining field has been 
such that new sources of power had to be 
provided. Some fifteen years ago the Quebes 
Hydro-Electric Commission started up a 
68,000-horsepower plant on the upper Ottawa 
River at Rapide-Sept, and in 1954 developed 
a 70,000-horsepower plant twenty miles 
down-stream at Rapide-Deux. These three 
plants and a small local plant near Belleterre 
supply the needs of the mining industry and 
adjoining communities of western Quebec. 

The Quebee Hydro-Electric Commission 
transmits power to Chibougamau from the 
grid system of Lake St. John; the many 
hydro-electric plants of the Lake St. John 
region are connected to the enormous Ber- 
simis development to the east. 

The Iron Ore Company of Canada mines 
at Schetferville take their power from Meni- 
hek in the Hamilton River Basin, and for the 
loading facilities at Sept Iles receive electric 
power from the Gulf Power Company’s plant 
at the mouth of the Ste-Marguerite River. 

With insufficient hydro-electric power pos- 
sibilities on the Gaspé Peninsula, Gaspé Cop- 
per Mines had to obtain its electric power 
first from the Manicouagan development and 
now from the Bersimis plant on the north 
shore of the St. Lawrence. Electricity is trans- 
mitted to the Gaspé Peninsula by submarine 


cables laid on the bed of the St. Lawrence 


The mining centre of Chapais 
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servir les mines d’or du nord-est de l'Ontario 
et, plus tard, elle fournit lélectricité aux 
mines Noranda a leur début. La croissance de 
ces chantiers a été telle que de nouvelles 
sources d’énergie ont di étre créées. Il yv a 
environs quinze ans, la Commission Hydro- 
Electrique du Québec aménageait une cen- 
trale de 68,000 chevaux dans le haut de la 
riviére Outaouais au Rapide-Sept et, en 1954, 
une centrale de 70,000 chevaux au Rapide- 
Deux, 32 milles en aval. Ces trois centrales et 
une plus petite prés de Belleterre servent 
l’industrie miniére et les centres adjacents de 
louest du Québec. 

La Commission Hydro-Electrique transmet 
de Vénergie & Chibougamau a partir du 
svstéme des nombreuses centrales de la région 
du lace St-Jean qui sont reliées, par lest, a 
’énorme aménagement hydro-électrique de 
Bersimis. 

Les mines de la “Iron Ore Company of 
Canada” a Schefferville recoivent leur énergie 
de Menihek, dans le bassin de la_ riviére 
Hamilton, et, pour linstallation portuaire a 
Sept Iles, de la “Gulf Power Company” 
située a lembouchure de la_ riviére Ste- 
Marguerite. 

A cause du peu de resources hydro-élee- 
triques de la Gaspésie, les mines de cuivre de 
Gaspé ont da obtenir leur énergie d’abord de 
la centrale de Manicouagan et maintenant de 
Bersimis sur la céte nord du St-Laurent. 
L’électricité est transmise en Gaspésie par 
cables sous-marins reposants sur le lit du 
fleuve entre la pointe de Manicouagan et Les 
Boules, une distance de 32 milles. 


Le centre minier de Chapais. 








A residential section of Rouyn. 


River between Pointe de Manicouagan and 
Les Boules — a distance of thirty-two miles. 

In the Eastern Townships, mining centres 
such as Thetford Mines, Black Lake and As- 
bestos, are supplied by Shawinigan Water 
and Power Company from electrical power 
plants located on the St. Maurice River. This 
company also supplies power to most of the 
cement, brick and stone-crushing plants in the 
St. Lawrence Valley. Complete electrification 
is a remarkable feature of the mining industry 
of Quebec. 


Townsites 


An important social benefit of mining is 
the establishment of nearby towns for work- 
men. When of sufficient size, well-planned 
agglomerations of modern houses become in- 
teresting social and business centres. For the 
benefit of their populations there are banks, 
hotels, a variety of small trades, shops and 
stores well stocked with goods of all kinds; 
there are schools housed in up-to-date build- 
ings and churches of many denominations: 
there are theatres and recreation centres, and 
modern hospitals attended by a well-qualified 
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Un quartier résidentiel de Rouyn. 
Associated Screen News 


Dans les Cantons de Il’Est, les centres 
miniers, comme Thetford Mines, Black Lake 
et Asbestos, sont servis par la “Shawinigan 
Water and Power Company” depuis les 
centrales de la riviére St-Maurice. Cette 
compagnie pourvoit aussi la plupart des 
industries de ciment, de briques et de pierre 
concassée de la vallée du St-Laurent. La 
compléte hydro-électrification est un fait re- 
marquable de l’industrie miniéres du Québec. 


Villes miniéres 

Un aspect social important de lindustrie 
miniére est l’établissement des villes connexes 
pour les travailleurs. Lorsque les aggloméra- 
tions d’habitations modernes sont suffisam- 
ment grandes, elles deviennent d’intéressants 
centres sociaux et commerciaux avec leurs 
banques, leurs hétels et une variété de petits 
commerces, boutiques et magasins bien pour- 
vus de marchandises, avec leurs écoles, leurs 
églises, leurs theatres et centres récréatifs, et 
aussi leurs hépitaux pourvus d’un personnel 
médical compétent et administrés trés effica- 
cement, le plus souvent par des religieuses. 
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SIGNIFICANCE OF MINING IN THE PROVINCE OF QUEBE( 


staff of doctors and nurses. These hospitals 
are very efficiently managed, usually by reli- 
gious orders of sisters. 

There are some twenty-one mining towns 
in Quebec; several are models of their kind 
for the advantage taken by the town planner 
of the topographical features, for the types of 
houses built, and for their zoning and building 
regulations. They are all provided with water 
and sewer systems, with electricity for do- 
mestic and municipal purposes, and they 
have their telephone lines connected with 
other systems thereby facilitating conversa- 
tions to all parts of the world. Some of these 
towns have grown into important regional 
centres, and register from 10,000 to 15,000 
inhabitants. 

To be attracted to a mining region, a work- 
man and his family must be assured of finding 
in the local town what they most value in the 
comforts of life. 

With the advent of mining in Quebec im- 
mediately after the First World War, the 
province realized the value of good town 
planning. In 1926, the first legislation was in- 
corporated in the Mining Act for the purpose 
of directing town layouts to the greater ad- 
vantage of local mining industry and of mine 
workers. The first to set an example in this 
regard was Noranda; after thirty-three vears 
it stands out as a model town for good appear- 
ance, for pleasant surroundings despite the 
smoking chimneys, for progressive municipal 


L’hépital St-Sauveur, Val d’Or 


St. Sauveur Hospital, Val d’Or 


A school and church at 
Malartic 


L’école et l'église a Ma- 
lartic 


Il v a quelque trente deux villes miniéres 
dans le Québec; plusieurs sont des modeéles 
du genre au point de vue du site, du type 
@habitation et des réglements de zonage et 
de construction. Elles sont toutes pourvues 
d’aqueduc, d’égout, d’électricité pour lusage 
domestique et publique, et aussi de services 
téléphoniques reliés 4 toutes les parties du 
monde. Certaines de ces villes ont grandi en 
d’importants centres régionaux et possédent 
maintenant de 10,000 4 15,000 habitants. 

Pour étre attirés dans une région miniére, 
les travailleurs et leurs familles doivent étre 
assurés d’y trouver le comfort d’une ville 
moderne. 

Avec l’avénement des mines dans le Qué- 
bec, aussit6t aprés la premiére guerre mon- 
diale, la province a compris la valeur de 
Vurbanisme minier. En 1926, une premiére 
législation fut introduite dans la loi des Mines 
pour diriger la planification des villes au plus 
grand avantage de l’industrie miniére et des 











Aerial view of Asbestos. 


governments, for general improvements and 
for building regulations. 

Noranda and its busy twin town, Rouyn, 
have between them 28,000 inhabitants, who 
reside and do business along fifty-five miles 
of streets. No less than nineteen schools, fif- 
teen churches, one hospital, two medical 
clinics, five recreational centres, six super- 
markets, nine banks and three weekly news- 


papers emphasize the high standard of the 


citizenship. 


Noranda 


is also a communication centre 


A modern school in Noranda. 


Une école moderne a Noranda. 





Vue a vol d’oiseau d’Asbestos 
Canadian Johns-Man 


mineurs. Pionniére dans ce domaine, Noranda 
est devenue une ville-modéle pour sa plaisante 
ambiance, malgré ses cheminées fumantes, et 
pour sa_ progressivité dans l’amélioration 
général et la réglementation de la construc- 
tion. 

Noranda et son active ville jumelle, Rouyn, 
possedent 28,000 habitants, qui résident et 
s’affairent sur 55 milles de rues. Pas moins de 
dix-neuf écoles, quinze églises, un hdépital, 
deux cliniques médicales, cing centres récréa- 
tifs, six “supermarkets”, neuf banques et trois 


Le “Curling Rink” & Schefferville. 


The curling rink in Schefferville. tron Ore Co. of Canada 
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SIGNIFICANCE OF MINING IN THE PROVINCE OF QUEBEC 


with its bus lines, its railway lines in three 
directions, its five aviation companies using 
the municipal airport, telephone and _tele- 
graph lines, and a_ local radio-television 
station. 

Much the same could be said of the other 
mining towns of Quebec; although they were 
later to come and are vet of smaller size, they 
have benefited much by the experience of 
other mine camps, and can be shown with 
modest pride as good examples of the atten- 
tion given town development by the provin- 
cial authorities. 

Mining is a significant factor in opening up 
and attracting a population to a new terri- 
tory. Several mining camps have been estab- 
lished in the virgin sections of the province 
in the last quarter-century. The settlements 
which have taken root near these, with the 
co-operation of the pioneers and of the local 
mining companies, have developed into pro- 
gressive communities: Schefferville, Chibou- 
gamau, Chapais, Val d’Or, Malartic, Rouyn- 
Noranda, Thetford Mines and 
Murdochville are examples of centres that 
owe their origin and development to the 
mining industry. Pleasant surroundings can 
be planned at reasonable additional cost for 
the benefit, the stability, and the welfare of 
mine workers. 


Asbestos, 


View of the city of Noranda, with smelters in the 
distance. Osisko Lake is in the foreground. 


hebdomadaires démontrent le haut niveau de 
la vie citadine. 

Noranda est aussi un centre de communica- 
tions avec services d’autobus, voies ferrées 
dans trois directions, aérogare utilisée par 
cing compagnies d’aviation, services télépho- 
niques et télégraphiques et poste de radio- 
télévision. 

On pourrait presque dire la méme chose 
des autres villes miniéres du Québec; quoique 
nées plus tard et étant plus petites, elles ont 
profité de ’expérience du passé et témoignent 
fiérement de attention donnée a Purbanisme 
minier par les autorités provinciales. 

Les mines, en attirant la population, consti- 
tuent un influent facteur dans l’'aménagement 
de nouveaux territoires. Plusieurs chantiers 
miniers ont été établis dans des secteurs 
vierges du Québec depuis un quart de siécle. 
Les villes qui vy ont surgi, avec l’aide des 
pionniers et des compagnies miniéres, sont des 
centres progressifs: Schefferville, Chibouga- 
mau, Chapais, Val d’Or, Malartic, Rouyn - 
Noranda, Asbestos, Thetford Mines et Mur- 
dochville sont autant d’exemples de centres 
qui doivent leur naissance et leur progrés a 
Vindustrie mini¢re, démontrant qu’une am- 
biance plaisante et salutaire a la stabilité et 
au bien-étre des travailleurs peut étre créée 
ai un cott raisonnable. 


La ville de Noranda avec, dans le lointain, les 
fourneaux et, a l’avant plan, le lac Osisko. 
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A Chagga worker tapping the pawpaw tree which grows wild on Kilimanjaro. Papain suitable for medicinal 


and food purposes is extracted by making an incision in the fruit 
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The Kilimanjaro 


by CAMILLE MIREPOIX 


Bhan NJARO in East Africa has been 
heard of around the world but not evervone 
is aware that it has another name. To the 
75,000 inhabitants who live up and down the 
mountainside, Kilimanjaro is known as Chag- 
galand ... Land of the Wachagga. 

This huge sprawling domain towering into 
the clouds, its snow-capped cone an ethereal 
summit so often seen in films and photographs, 
is the home of Africa’s Chagga tribes. Two 
thousand square miles of it is dotted with 
coffee shambas, all privately owned, and 
though the Chaggas are not a pastoral people 
all the coffee farmers own cattle. There are 
135,000 head of cattle on Kilimanjaro, which 
makes the Chaggas the heaviest meat eaters 
among the tribes in the whole of East Africa. 
Hemingway may have brought tourists and 
climbers to Africa’s highest mountain by his 
book ““The Snows of Kilimanjaro”, but its 
true prosperity has come from the extra fine 
“arabica” coffee beans grown on its verdant 
slopes. 

There is a legend told of a goatsherd in a 
hilly region of Abyssinia, who many years ago 
complained to his master that the goats 
became very frolicsome after they had eaten 
the berries of certain trees. The animals were 
constantly running up and down the hills and 
the poor goatsherd had a hard time bringing 
them in at night. His master thought this very 
strange and decided to try the berries him- 
self. After eating them he found they made 
him very happy, so he boiled the berries and 
made a drink of them whenever he wished 
to keep alert. The news of his discovery soon 
spread to other people throughout the area. 
The fierce warring Chagga tribes, however, 
did not precure their coffee with such ease. 

Since most of their staple diet consisted of 
corn and bananas which grew wild, and since 
papaw and coconuts could also be had for the 
picking, they were left with little inclination 
for agriculture. They bought tea in penny- 
worths while coffee remained an unknown and 
untasted luxury. Beer brewed from bananas 
by a secret method was the family’s favorite 


Coffee Growers 


Photographs by the author, except wher redited 


drink, and, in spite of the rich voleanic loam 
on Kilimanjaro, the Chaggas suffered from 
poverty. Not until 1898 was coffee first plant- 
ed in Chaggaland by the good Fathers of the 
Kilema Mission who sought to alleviate the 
distress of the tribes. Kilema Mission, 7,000 
feet up on Kilimanjaro was organised by a 
German which wished to bring 
Christianity to the Africans. 
mountain climbers discovered and trod the 
eternal snows of the equator, one Father 
Krieger thought of ways and 
producing economic welfare among his flock. 
A friend visiting from Reunion in the Indian 
Ocean brought 
Father and asked him to plant them in the 
garden of the Mission. The first coffee trees 
which sprang from them are still to be seen 
today, producing vear after vear the delicate 
white flowers, and giving a crop as healthy 
as, if not healthier than, they did in the early 
vears. 


Diocese 


Long before 


means of 


some coffee seeds to the 


About ten vears later a few Chagga planted 
some more coffee trees, and by 1916 there 
were 14,000 trees owned by Chagga growers. 
Encouraged by Major Charles Dundas (a 
British official), considerable advancement 
was made. However, the Chagga natives 
found they could not easily sell the coffee 
they grew, for though their crops were small, 
the tiny amounts purchased by their neigh- 
bours brought so little return that they were 
tempted to abandon their plantings. By dint 
of persuasion other natives were induced to 
become growers, and a Coffee Growers’ Union 
was formed. Seed-beds were laid down and all 
crops were pooled. In a short time a sub- 
stantial quantity of native-grown coffee was 
ready for sale, and the proceeds stimulated 
the Chagga to further efforts. All the Chagga 
now wanted to grow the crop and become 
coffee farmers. The Agricultural Department 
in Tanganvika became interested and assisted 
in the development of this new industry with 
expert guidance. 

The coffee was of superior quality and the 
crops flourished best in banana groves, where 


205 





<—¥ ery 
ey OE OK 
“tty ’ 

ee - 


ry ae a 

’ Pe 

.) ‘ £ ~\> 

~ Sa 
4‘ . \~* 





Coffee trees and banana groves side by side beneath the dome of Kilimanjaro. 


little fresh space or land was required. How- 
ever, the business did not run as smoothly as 
one might imagine, for the European planters 
said that native plantings would bring disease 
and pest damage. Probably the real reason 
for the antagonism was the fear of losing their 
labour force, but in any event it only incited 
the Chagga to work harder and to accept the 
challenge. By perseverance they planted still 
more seedlings and won grudging admiration 
from the Europeans, overcoming all obstacles. 
The work was hard and strange for the 
Chagga, but since they could see how pro- 
fitable it was to the Europeans for whom some 
of them worked, the result was a_ steady 
increase in the number of African coffee 
gyrowers. 

In 1925 the Chagga growers formed their 
own association. Minutes of the first general 
meeting are noteworthy in the history of 
cooperatives, and in their simplicity must 
appeal to any one who has had the experience 
of getting a new organization under way. 

“The 15 representatives requested the 
acting commissioner, Lt. Commander 
Clark, to act as president and secretary 
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of the Kilimanjaro Native Coffee Plant- 
ers’ Association. 
The 15 representatives further requested 
their new president and secretary, Lt. 
Commander Clark to protect and pro- 
mote the interest of all native coffee 
growers on the mountain side. 
A motion of thanks was passed to Lt 
Commander Clark who agreed to act as 
both president and secretary until a 
native member was appointed. 
The 15 representatives requested iA. 
Commander Clark to continue as both 
president and secretary for sufficient 
length of time until such time as the 
associates had become used to being com- 
mittee members of Kilimanjaro Native 
Coffee Planters’ Association. 
The new president then proposed that 
each native member should subscribe one 
shilling to the funds of the association 
and that a bank account be opened at the 
Standard Bank of South Africa Ltd. in 
Moshi. 
The 15 representatives carried the vote 
unanimously, and the coffee crop of 1925 
was to be sold (delivered in Moshi) for 
sixpence a pound.” 
Shortly afterwards the association became 
known as the Kilimanjaro Native Coopera- 











tive Union, now affectionately called the 
K.N.C.U. The original building has been 
vacated but stands as testimony to the 
efforts of the struggling coffee farmers. 
Prosperity through hard work came their 
way as the vears rolled on. 

The Chagga are patrilineal but women can 
also own property in their own right. The 
division of labour is very real between 
husband, wife and children. The men clear 
the bush, cut fresh soil, and develop irrigation 
channels, while the women plant. The men 
harvest the crop and the women cart it. The 
women then sell the crop at the market and 
take care of the family budget. The children 
work before and after school herding cattle 
and goats and running errands for their 
parents. 

The average Chagga mother goes to the 
hospital a week ahead of child-birth in order 
to relax. She stays one week more after the 
arrival of the child, two weeks for twins, and 
three weeks for triplets. Her rewards for 
motherhood are bountiful. She does abso- 
lutely no work for the first three months 
after the baby comes, apart from caring for it. 
Her husband and relatives do her work in the 
fields and take care of household tasks. Very 
often she catches up on her book-learning 
during this period, for female education is 
encouraged and former prejudices against 
educating women to the same level as the men 
have been overcome. 

Local administration on Kilimanjaro ts 
based on the system of hereditary rule by 
area chiefs who are subject to the Paramount 


Shown here is the orig- 
inal headquarters of the 
Kilimanjaro Native Co- 
operative Union in Mo- 
shi. It is now used as an 
office building. 


THE KILIMANJARO COFFEE GROWERS 


Chief, who represents both the Chagga and 
the Government. Chagga magistrates ad- 
minister the law. The Chagga Public Works 
Department has two European officers on its 
staff who are directly responsible for all 
building programmes. The Chagga Council 
elders, who number 50, elect various area- 
councillors who work together on adminis- 
trative matters. Against this sound back- 
ground, the Council has built its own schools 
(more for the number of people than in any 
other part of Tanganyika), and rural dis- 
pensaries, has maintained roads and bridges 
and has provided overseas bursaries and 
scholarships which are usually provided only 
by central governments. 

Perhaps the most striking achievement in 
Chaggaland, coming out of Chagga coffee 
profits, is the recently completed community 
center and headquarters of the Kilimanjaro 
Native Cooperative Union. Shops on the 
ground floor, spacious gardens, offices, coffee- 
testing laboratories, auction con- 
ference hall, and an attractive restaurant and 
cafeteria on the top floor with a wonderful 
view of Mount Kilimanjaro . . . complete the 
picture. Just a stone’s throw distant, the 
ultra modern College of Commerce and the 
K.N.C.U. library, situated in the heart of the 
small town of Moshi (at the foot of Kili- 
manjaro) are glowing citadels adding lustre 


rooms, 


to Chagga life. 


One might say that Moshi, with its 


progressive air and wide shady streets, its 
clinics, new hotels, banks, many schools and 
other 20th century amenities, is a city that 
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A Chagga-owned house and coffee plantation against the background of Kilimanjaro hidden by clouds. 


coffee built, for before the advent of the continue on, 25 miles up the mountain to the 
K.N.C.U. it was a dusty stop with unpaved Kibo, an old-world hostelry that offered cool 
streets, the half-way house between Nairobi and bounteous comforts, set in the heart of 


and Mombasa where people on safari stopped Chaggaland. 

for the night and hurried away in the early Today the Chagga tribe, over a quarter of 
dawn before the heat and mosquitoes got a million strong, living on the slopes of 
them. Indeed, many travellers preferred to Kilimanjaro, are enjoying a golden age and 


Women in western and native attire drying the coffee beans in the sunshine. 


Note the banana trees behind them. 
Tanganyika Dept. of Public Relations Young girls picking coffee 
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A Chagga farmer plants young coffee trees. 


are noted for their mental vigour and 


progressive outlook. The economic advance- 
ment of the Chagga came along at a very fast 
pace. Their political and constitutional de- 


velopment was somewhat slower. In_ past 
decades they were divided into a number of 
independant chiefdoms trying to reach a 
united front by electing one supreme Chief 
for the whole of the tribe. A commission was 
finally appointed among the 60,000 taxpayers 
and by popular vote Thomas L. M. Marealle, 
the grandson of former Paramount Chief of 
Chaggaland from the days of German rule 
was chosen. 

On January 17, 1952, Sir Edward Twining, 
then the Governor of Tanganyika, came to 
Moshi, and with due ceremonial, anointed 
and installed Thomas Lenana Mlanga 
Marealle II as the reigning Paramount Chief 
of all the Wachagga. He placed a ring of gold 
and giraffe-hair tail on his head signifying 
his “marriage” to the tribe. The new Chief, 
dressed in robes of leopard skin, promised to 
contribute his utmost to the future advance- 
ment of Chaggaland and told all his people 
that it was essential for each one to co-operate 
as a member of a united family. “Without 
co-operation, all our good intentions and 
efforts will be wasted,” the new Chief 
declared. “Such participation,” he continued 


“among our 300,000 people is helping to 
produce a revenue of approximately £169,000 
a vear, plus about £70,000 for development 
work on the coffee you produce. From the 
profits and taxes, new schools, clinics and 
water supplies are appearing.” He spoke 
warmly of Mr. A. L. Bennet, who by his far- 
seeing investment policy for the Chagga (in 


Spraying the coffee trees with a special chemical fluid as protection against 


ffee Mie branches of coffee trees. 





insects. 
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Grading the coffee beans for quality at the Kiliman- 
jaro Native Co-operative Union, Moshi headquarters 


his capacity as business manager of K.N.C.U.) 
had organized the marketing of Kilimanjaro 
coffee so well that the institutions founded 
from the profits of Chagga coffee were not 
confined to tribal life alone. Their commercial 
school was interracial, he pointed out, and the 
K.N.C.U. Library was open to all regardless 








A European executive of the testing department 


tasting coffee while his assistant takes notes. 
Tanganyika Dept. of Public Relations 





of race, colour or creed. “We of all races on 
the mountain and in Moshi,” said Chief 
Marealle, “‘are learning the art of living in 
peace, sharing joys and sorrows in many 
ways — we are truly going forward.” ' 

Marealle’s own success in becoming the 
crowned head has been attributed to the fact 
that his family had ruled for at least 17 gene- 
rations in Chaggaland. He was educated at 
mission and government schools and later 
sent to England for a two-year course in 
social welfare. He returned to serve his people. 

Though in his early forties, his appearance 
and vitality are like those of a younger man 
and his effervescent spirit and friendliness 
reaches out to one and all. He played the 
gracious host to Princess Margaret when she 
visited Tanganyika. He is known to everyone 
in Chaggaland as the Mangy Mkuu. The 
record of Chagga enterprise, under Paramount 
Chief Marealle and Mr. Bennet, is one of 
continuous advancement. 

From personal profits many Chagga farm- 
ers now own automobiles. The most incon- 
gruous sight in Kilimanjaro is the fancy 
garage for the car while home is still often a 
thatched hut. The cows live in huts too, for 
there is no grazing land on the mountain. 
Each dawn the women and children cut grass 
from allotments which they have grown 
especially to feed their livestock. 

The Chagga are among the happiest of all 
people. Europeans are now partners with the 
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Thomas Marealle II, Paramount Chief of Chaggaland, 
in full regalia. 
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Thomas Marealle in the gardens of the Kilimanjaro 
Native Co-operative Union giving a lecture on local 


administration. langanyika Dept. of Public Relations 


Chagga Planter’s Union in ownership and 
operation of coffee-curing factories. This is an 
excellent example of good relationship be- 
tween the white and black man in Africa, 
where the interests of the two races have 
become identified in a peaceful political and 
economic atmosphere. 

Twice-monthly coffee auctions, which are 
held in Moshi during the season for the 
Kilimanjaro Native Cooperative Union and 
its affiliates, result in sales amounting to an 
average of £350,000 in an approximate two- 
hour period. Buyers from Nairobi and other 
points in Africa who represent clients from all 
over the world arrive in specially chartered 
planes to bid on over 6,000 tons of coffee 
annually. The major part of this good 
Tanganyika coffee is shipped to the U.S.A. 
and Canada via the ports of Mombasa and 
Dar es Salaam, for the native growers have so 
improved their crops and have added so much 
aggregate output, that they now have a 
permanent overseas market. 

This development on the fertile slopes of 
Kilimanjaro has won worldwide recognition, 
and has been described by the United States, 





The dhow harbour at 
Dar es Salaam from 
where the dhows carry 
coffee to various coastal 
ports. Large amounts of 
coffee are also trans- 
ferred to ocean-going 


vessels here. 
British Information Services 
Karachi 








Department of Agriculture, as “one of the 
most remarkable cooperative societies in the 
world . . . In the present disturbed and dis- 
trustful condition of Africa, with political 
unrest spreading, this economic and _ social 
success also points one way to_ political 
security and harmony, and to intelligent 
political development.” 
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Powder snow avalanche. Note the snow cornice, top left. 
A section of suck a cornice breaking off possibly triggered this avalanche. 
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Avalanche Control 


Trans-Canada Highway in Glacier National Park 


by HUGH M. MILLAR 


Wiis THE Agreement governing 


the construction of the Trans-Canada High- 
wav through British Columbia was signed, 
part of the route listed described the location 
of the Highway between the city of Revel- 
stoke and the town of Golden as following 
the Columbia River between these two points. 

The existing road, commonly known as The 
Big Bend Highway, does not conform to the 
design requirements of the Trans-Canada 
Highway and to make it do so would necessi- 
tate reconstruction throughout its entire 
length. Furthermore, since the Agreement 
was signed, the creation of a storage reservoir 
on the Columbia River by means of a dam in 
the vicinity of Mica Creek has become a 
distinct possibility. The construction of such 
a dam would result in the flooding of the 
existing road over many miles. 

Consequently, the investigation of alter- 
native routes was undertaken and, after much 
study, that through Rogers Pass was selected. 
It has the great merit of being the shortest 
the distance along the proposed route be- 
tween Golden and Revelstoke through Rogers 
Pass is approximately 88 miles, which is less 
than half the 196 miles of the Big Bend High- 
way, and is considerably shorter than any 
other route studied. 

It was obvious that avalanche conditions 
and snow removal would be major problems 
for any all-weather road built from Golden to 
Revelstoke. One of the principal advantages 
of the Rogers Pass route was that records 
were available from which the extent of the 
problem could be assessed to some degree. 
These records indicated that the actual snow- 
fall which would have to be removed from a 
highway through Rogers Pass would not be 
greater, and in some cases would be less, than 
that which occurred in sections of Canada 
and the United States where highways were 
being kept open throughout the winter. There 
was also some information on the location of 
major avalanche slides and on the nature of 
the avalanches. Finally, there was available 


the experience of the Canadian Pacific Rail- 
way in operating the railway through the 
Pass before the construction of the Con- 
naught Tunnel. While the problems to be 
surmounted were formidable, there was no 
reason to believe that they could not be 
overcome. 

With the possibility in mind that the 
Trans-Canada Highway might follow the 
Rogers Pass route, Federal Government 
engineers of the Department of Public Works 
began the collection and collation of snow and 
avalanche data during 1953. In 1956, the 
route was accepted and a research group was 
established at Glacier for the full time study 
of the problems arising from snow slides and 
avalanches in the Rogers Pass area, in order 
to determine the most practical location of 


Heavy dense blocks of snow such as this build 
up on the trees. They may fall without warning, 
particularly on windy days, and prove a hazard 
to skiers. 
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Route of the Trans-Canada Highway between Glacier and Revelstoke, British Columbia. 


the Highway and how to protect it against 
snowslides which could not be avoided. 

Four basic tasks were given to the research 
group as a guide to its operations. The first 
and most obvious task was the recording of 
meteorological, snow and avalanche data. On 
this information would ultimately depend the 
nature and extent of the snowsheds and other 
forms of avalanche defence required to pro- 
tect the Highway. 

Next in importance was the requirement to 
develop and test methods for the control of 
avalanches. A great volume of information 
was available from European sources, and a 
lesser amount from the western United 
States, but the degree to which methods 
adopted elsewhere would prove practical in 
the particular conditions of the Glacier area 
had to be established. 

Allied, but subsidiary, to these tasks were 
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two others; namely, to design an effective 
avalanche warning system and to determine a 
suitable snow clearance organization. Al- 
though these tasks would become the duties 
of the organization which ultimately became 
responsible for the maintenance of the High- 
way, it was considered equally necessary that 
they be provided for during the construction 
period. Also, experience gained during con- 
struction would be of inestimable advantage 
in the protection of the travelling public once 
the Highway was opened. 

The Department was fortunate in obtain- 
ing the services of Mr. Noel Gardner to 
establish the Avalanche Research Group. He 
is a well known skier and climber, with an 
intimate knowledge of conditions in the 
Glacier area, and one of the few men in 
Canada well-versed in both the theoretical 
and practical aspects of snow and avalanche 











mechanics. By the first snowfall, he had 
established a high level observatory on 
Mount Abbot and low level observatories at 
Glacier and in Rogers Pass itself. It was a 
strenuous task, since «ost of the materials 
for the construction and stocking of the 
Mount Abbot observatory were carried to the 
site on his own back. 

Subsequently, through the co-operation of 


AVALANCHE CONTROL 


the National Research Council, the services 
of Mr. Peter Schaerer were obtained. He is a 
Swiss engineer who, in 1956, was completing 
his military service with the Swiss element of 
the United Nations Commission in Korea and, 
at the same time, was contemplating the ac- 
ceptance of an appointment with the Snow 
and Ice Section in the Building Research 
Division of the Council. This he did, and, 


View from Mount Abbot observatory looking east toward Mount Sir Donald (elevation 10,818 ft.). 
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after a course at the Swiss Institute for Snow 
and Ice Research near Davos, he returned to 
Canada and moved immediately to Glacier. 
He assumed responsibility for field investiga- 
tions early in 1957 and is still so emploved. 
The Department has also profited from the 
advice of Dr. Marcel de Quervain of the 
Swiss Institute, a world authority in this 
field, who has twice visited Glacier and Ot- 
tawa to review progress and to comment on 
proposals. 

In addition to the leader, there have usually 
been from three to five others in the group 
during the winter and spring. One of the 
charter members is Bruno Engler from Banff, 
who is well known to evervone interested in 
climbing or photography in the Rockies. His 
films and photographs, some of which illus- 
trate this article, have been brilliant and of 
considerable help in the work of the group. 
Obtaining them has more often than not de- 
manded enthusiasm and ruggedness not given 
to many. 

Life for all members of the group has been 
strenuous to say the least, and not by any 
means the glorified skiing holiday it might 


Making a snow density test. 





superficially appear. The recording of snow 
and meteorological data at four widely spaced 
stations, two at high altitude (a second high 
altitude observatory has been opened in Balu 
Pass to the northwest of Rogers Pass) is 
time-consuming in itself. Added to this are 
frequent patrols among the proposed right- 
of-way to observe snow conditions, to note 
the performance of experimental defences, 
and to record details of slides. Finally, fre- 
quent high altitude patrols are made to col- 
lect data which indicate conditions in poten- 
tial avalanche trigger zones. The Tucker Sno- 
Cats with which the group has been equipped 
have been invaluable in providing the me- 
chanical transport necessary to cover the con- 
siderable mileage under surveillance. Never- 
theless, a great part of the travelling, includ- 
ing all that at high altitudes, has necessarily 
been done on skis. 

Since it snows nearly every day throughout 
the winter, and since a twelve inch snowfall 
in twenty-four hours is by no means uncom- 
mon, the ski patrols involve many hours of 
hard, grinding plodding under unpleasant 
conditions. Frequently they are accompanied 


Taking a snow pit test on Mount Abbot. Depth 
of snow, 13 feet. 








by an element of danger for, since the group 
is investigating avalanche conditions, it fol- 
lows that patrols are often moving in areas 
exposed to the danger of avalanches. A high 
degree of knowledge and experience in snow- 
craftsmanship, and an unceasing alertness 
are essential, but even so, there have been 
one or two narrow escapes. In one, poten- 
tially the most serious, Bruno Engler was 
leading a party of three to the Mount Abbot 
observatory along what was accepted as a 
safe route. They were within two hundred 
feet of their destination when he noticed that 
snow had built up to a dangerous degree 
above them on the section they were ap- 
proaching. He had just time to signal to the 
two behind to spread out when the slide came 
down and he was engulfed. When it stopped, 
he was spread-eagled on his back, head down, 
arms and legs trapped, unable to move, with 
little air to breathe, and thinking that his 
companions were also buried. However, they 
were travelling sufficiently far apart to avoid 
the main fall. He heard their footsteps as they 
searched for him above, and had just sufficient 
breath for a shout, which they heard. They 
extricated him without serious injury. 

Fortunately, incidents such as this have 
been rare in the extreme. It says a great deal 
for the capabilities of all concerned that there 
has never been a serious accident — a tribute 
to their knowledge of snow conditions in the 
mountains and their ability on skis. It goes 
without saving that all are outstandingly fit. 
The climb from Glacier at an elevation of 
3,800 feet to the Abbot observatory at 6,800 
feet is normally made in two hours. The run 
down, much of the way through heavy tim- 
ber, takes less than fifteen minutes! 

To begin their investigation, the Research 
Group had at their disposal snowfall records 
extending back thirty-five vears or more for 
a number of stations between Golden and 
Revelstoke. These demonstrated that Glacier 
was in a heavy snowbelt and that the varia- 
tions in snow cover between Golden and 
Revelstoke were marked. The figures for the 
average annual snowfall tell the story: 


Golden 75.8 inches 
Glacier 342 inches (20 vears average 


Revelstoke 143 | inches 
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Unusual natural formation of heavy, compact, wet 
spring slide in Rogers Pass. Mount Tupper is in the 
background 


Reading the snow pack at night during a snow storm 





Snow and weather observation station with observers 
making a density test. 
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There was a wide variation between the 
average and the maximum, for example, at 
Glacier in the winter of 1953/54 a record of 
645 inches had fallen. 

There were, however, major gaps in the 
avalanche information. The general pattern 
was known. The number and location of ava- 
lanche paths could be determined by the 
scars on the mountain sides. It also appeared 
that conditions were improving rather than 
deteriorating, since tree growth was begin- 
ning to take hold on a number of old sears. 
The cause of this was indeterminate and 
several reasons were advanced. One was that 
the vibration set up by the heavy locomotives 
in the old railroad days had triggered many 
avalanches. Another, that much of the moun- 
tain sides had been burnt over by fires during 
the early construction days, thus destroving 
effective barriers. A third, that the improve- 
ment was due to the generally less severe 
winters indicated by the widespread retreat 
of the glaciers. (The Illecillewaet Glacier is 
understood to be retreating more than 50 
feet annually.) This encouraging trend, how- 
ever, did not reduce the need to find out not 
only where avalanches fell but also when they 
fell, why they fell, how far they reached, how 
wide they were, and their possible depth at 
points where the highway might be located. 

This is not simply a matter of applying 
general rules governing the probability of 
avalanches and the theory of snow mechanics 
to the depth of snowfall and general topog- 
raphy of the area. An avalanche is the result 
of a complex interlocking of innumerable fac- 
tors, many of which are dependent upon 
purely local conditions of time and place. For 
example, the incidence and size of avalanches 
during the record snowfall of the winter and 
spring of 1953/4 were not so great as in other 
vears with a considerably smaller total snow- 
fall. As a corollary, protective measures found 
acceptable in one situation, for instance the 
Snoqualmie Pass in Washington State, would 
not necessarily apply to Rogers Pass, since 
the conditions of topography were quite dif- 
ferent. The Snoqualmie Pass is at a high 
altitude not far below the adjacent summits. 
Rogers Pass lies at a maximum elevation of 
just over 4,200 feet in a steepsided valley sur- 
rounded by mountains rising upwards of 
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9,000 feet. Consequently, it seemed possible 
that the nature of the avalanches at the road 
location and the protective measures required 
would be quite different. 

Although a description of the causes of 
avalanches would be useful at this point in 
indicating the full extent and nature of the 
information for which the Research Group is 
looking, the subject is too complex to permit 
adequate treatment in the space available. 
However, a brief description of the basic 
forms of avalanches seems necessary. Selig- 
man in his classic “Snow Structures and Ski 
Fields” gives four groups, with fifteen par- 








Changing weather instrument charts on Mount 
Abbot observatory. 


ticular types, but consideration of the two 
main groups (dry snow and wet snow ava- 
lanches) is sufficient to indicate basically dif- 
fering characteristics. 

Dry snow avalanches are characterized by 
a high degree of pulverization in the snow, so 
that the avalanche will be accompanied by 
what looks like a boiling vapour cloud. Such 
avalanches usually move at very high speeds, 
accompanied by winds well in excess of one 
hundred miles per hours. In many cases, the 
accompanying blast causes more damage 
than the snow. They may occur at any time 
throughout the winter and spring. 

Wet snow avalanches, as might be expected, 
occur after periods of thaw or mild weather. 
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Oversnow vehicles such as this have proven invaluable. It is on the right-of-way of the future highway, 
with Mount Eagle in the background. 


During the winter, they are more frequent on 
slopes having a southern exposure, but should 
the temperature rise sufficiently, or should 
the temperature rise be accompanied by rain, 
all slopes may become dangerous. In such 
cases, the north slopes are especially danger- 
ous since they usually have the greatest ac- 
cumulation of snow. Wet snow avalanches 
are, of course, much more common in the 
spring, culminating in the climax slides of 
the thaw, when the mountains shed _ their 
winter snow pack. Although these avalanches 
are slower than dry snow avalanches, their 
destructiveness may be great, owing to the 
weight of sodden snow. (The specific gravity 
of wet spring snow of an avalanche tip in 
Glacier may rise as high as .6). They are 
however, normally much slower moving, the 
blast is usually less, and for this reason, 


damage outside the immediate radius of the 
fall is not great. 

In general, there are three methods by 
which an area can be protected against ava- 
lanches: 


Restriction of travel 
Stabilization of the snow 


Barriers or Physical Defenses 


The Research Group, in its investigations, 
had to determine the degree to which each 
method could be used to achieve the highest 
practical degree of protection for the travel- 
ling public with the least degree of incon- 
venience, and at the lowest possible cost. 
While economy is important, it should not 
be obtained at the expense of the first two 


considerat ions. 








Typical avalanche slope showing large trigger zone 
and narrow deep gully at the bottom. This is Mount 
Cheops and Cheops No. 1 avalanche zone. The high- 
way will pass at the bottom of the gully 


Restrictive closure of the Highway against 
all traffic for the duration of dangerous ava- 
lanche conditions is the simplest protective 
method which can be applied, but closure 
does nothing to reduce or end the hazard. 
Restrictions must be used sparingly and 
lifted as soon as the hazard is reduced. To 
achieve this, an avalanche forecasting system 
of a high degree of accuracy is obviously 
essential. 

It will also be apparent that other protec- 
tive measures will normally be required if the 
periods during which the road is closed are to 
be kept within acceptable limits. Surveys 
made by Mr. Peter Schaerer indicate that 
the Highway would be closed to traffic for 
about 75 days between Ist November and 
Ist May during an average winter, if the 
maintenance organization was equipped with 
adequate and suitable snow clearing equip- 
ment but no avalanche defences were pro- 
vided. 

It is estimated that the protective measures 
now planned will reduce this, on the average, 
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to eight closures for a total of 12 days. The 
duration of individual closures might range 
from 4 hours to a maximum of 6 days under 
the worst conditions. However, records for 
the last six vears indicate only one vear in 
which a single closure would have been of 
this duration. In other vears, the maximum 
closure was estimated at 60 hours (2); 40 
hours (2); and 24 hours (1). These statistics 
are well within the limits generally accepted 
elsewhere. 





Mortar crew of the Queen’s Own Rifles ready to 
drop bomb into a 4.2 mortar which will be drop- 
ped on the trigger zone of Cheops No. 1 avalan- 
che trough. 


As a further aid to the traveller, it is under- 
stood that plans to co-ordinate the avalanche 
warning system between terminal warning 
points at Golden and Revelstoke are being 
prepared by the Federal and Provincial 
Governments. That is to say, warning of 


























closure will be made when required to all 
traffic entering the area at these two centres. 

Stabilization as a method of protection 
consists of consolidating and stabilizing the 
snow pack in potential avalanche zones, 
usually by explosive which may be placed 
either by hand or by projectile using artillery 
of mortars, the former normally being the 
more effective. 

Considerable experimental work to this 
end has been carried out in co-operation with 
the Canadian Pacific Railway and the Cana- 


dian Army. Two approaches have been 
used: first, the pre-planting of explosive 


charges, and second, mortar fire. The first 
has limited application, partly because it is 
often not possible to gain access to the ava- 
lanche trigger zones and also, because the 
grizzly bears in the Park appear to have an 
appetite for dynamite. At any rate, most of 
our planted charges are eventually devoured 
with no apparent ill effects on the bears. 


AVALANCHE CONTROL 
Artillery has been used extensively in 
mountainous areas in Europe and in the 
United States. To be effective, it is essential 
that all avalanche trigger zones which might 
affect the highway are accurately zeroed-in, 
with range and other relevant data recorded 
and available for immediate use. A gun crew 
must be immediately available since it may 
be necessary to employ them at as little as 
one hour’s notice. This requirement makes it 
necessary that a gun team form an integral 
part of the highway avalanche warning and 
snow clearance organization. 

At the present moment there are seven 
locations where we propose to employ arti- 
ficial methods of release. Later, it is possible 
that diverting dams or earth mounds may be 
required at one of the sites, and that another 
site, a shed may be necessary. 

To supplement other forms of control it is 
naturally necessary to erect avalanche bar- 
riers of some type to protect the Highway at 


Entrance to Rogers Pass from the west. Avalanche slopes are on the right. Also clearly shown at the bottom 
of the valley are: right, the old C.P.R. grade, and left, the new Trans-Canada Highway right-of-way. 
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Earth mound defences in the late spring. The un- 
melted toe of an avalanche which has been deflected 
can still be seen. 


points on known avalanche paths where 
stabilization is not effective. Those which will 
be installed to protect the Highway in Glacier 
National Park are of four types. The first is 
the mound defence. The principle upon which 
it is based is identical with that of the con- 
crete dragon’s teeth tank defences of the 
second world war. The obstacle consists of 
two or more rows of cone-shaped earth 
mounds from 12 to 25 feet high; the number 
of mounds, their dimensions and the layout 
depending upon the conditions of terrain and 
the anticipated snow movement at the par- 





ticular site. The defence acts as a braking 
structure in the avalanche path to slow it 
down and stop it, either at the defence or 
immediately beyond it. The best location is 
on a flat section of the avalanche path where 
the avalance will probably be moving at a 
reduced speed. In general, earth mounds are 
suitable for slopes with an inclination of 20 
or less. Above this degree of slope, the size 
of the mound required for the same braking 
effect may be uneconomical. 

As one would expect, this form of defence is 
most effective against wet snow avalanches. 
Fast moving avalanches of dry snow will not 
usually be stopped completely by them, but 
a great deal of the snow will be held back. 

A further useful characteristic of the 
mound defence should be mentioned. Unlike 
the bench which fills up with snow, the 
mounds tend to perpetuate themselves by 
building up a snowpile which in itself is an 
effective defence. However, the snowpile 
may change the avalanche path making it 
necessary to extend the original defence. 
Construction must be based upon observa- 
tion and experiment extending over several 
seasons. The core of the defence is erected in 
the first vear. Subsequent refinements based 
on observations are added in succeeding 
seasons. 

On the 27 miles of highway through Glacier 
Park, mound defences are planned at six 
locations, to a total of 170 mounds. 
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The second type is the bench defence. As 
the name implies, benches are catchment 
areas cut out of the side slope. They may be 
up to 150 feet wide and 1,000 feet long. A lip, 
or wall, of earth 8 to 10 feet high on the 
outer edge increases their effectiveness con- 
siderably. However, they are not so effective 
as mounds and require considerably more 
maintenance since they must be cleared 
periodically of accumulated snow. Generally 
they are constructed where borrow material 
for the construction of the road is required in 
any event. They are also constructed as an 
adjunct to other forms of defence (for exam- 
ple, to adjust the angle of slope above a snow 
shed in order to reduce the impact load of 
avalanches on the shed.) 

Benches are being constructed as defences 
at five locations to a total length of approxi- 
mately 2,000 feet. 

The third form of defence is the diverting 
dam. This has two functions: the first is to 
divert or change the direction of an avalanche 
so that it does not reach the Highway; the 
second is to restrict the spread of an ava- 
lanche, thus reducing the length of snowshed 
required to protect the Highway at any 


one site. 


This picture shows clearly 
where the earth mounds 
retained a spring slide. 
Where they were not built 
the slide went through. The 
scale is indicated by the 
snow-cat and the man 
standing on the Trans- 
Canada right-of-way. 
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Those dams already constructed or under 
construction at Glacier are of earth and are 
20 to 25 feet high with a 10 foot top and a 
slope of 1!4 to 1. The deflecting effect of such 
an earth dam is less than that of a masonry 
wall with a vertical face of the type that is fre- 
quently used in Europe, and erosion of the 
earth dam by avalanches may be appreciable. 
However, the increased efficiency of the 
masonry dam is more than outweighed by its 
very high relative cost. 

Present proposals are for diverting dams at 
seven sites with a total length of some 2,000 
feet of twin dams (to be used for restricting 
the spread of avalanches bevond the limits of 
the snow shed) and 1,500 feet of single divert- 
ing dams. 

Finally, snow sheds, the most costly form 
of defence, must be erected where other 
methods are ineffective. It was originally es- 
timated that we might require some 15,000 
feet of shedding. Now, as a result of the de- 
tailed studies of the Avalanche Research 
Group, it is considered that a total length of 
somewhere between 4,000 and 5,000 feet at 
eight locations is required immediately, with 
the possibility that sheds may be required 
subsequently at one or two other sites. Of 
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Snow shed at Keechelus Lake, 
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this total, about 2,500 feet lie within Glacier 
Park. 

Limitations of space prevent an account of 
all the factors considered before deciding on 
the general type of shed to be constructed in 
Glacier Park. Naturally, various spans and 
considered. The 


widths of roadway were 


Interior of snow shed, at Keechelus Lake. 
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dimensions finally adopted will provide a 54 
foot width overall and two 22 foot covered 
roadways divided by a central support. 

Roof designs in pre-tensioned folded con- 
crete plate, and also in timber and steel, are 
being prepared. Designs utilizing aluminium 
or corrugated steel plate arch sections were 
also considered. A factor of safety of 1.5 
against overturning and 1.25 against sliding 
is being used in the design. The pre-tensioned 
folded concrete plates are proportioned by 
ultimate strength design as indicated in 
ACI-318-56 Building Code Appendix I, de- 
sign for ultimate strength being equal to 1.2 
times dead load plus twice live load. It is felt 
that the load factor of 2 for the live load in- 
stead of 2.4 as used by the Code is justified 
in view of the fact that the maximum peak 
load will not exceed the given loads by more 
than 20-30%. 

A contract for some 300 feet of shedding is 
proposed for the present vear. This will pro- 
vide valuable experience and permit minor 
changes in design in subsequent construction 
before the road is open. 

Since 1956, daily observations have been 
taken and the avalanche hazard established 
as if the Highway were in operation. This 
will continue until the Highway is opened so 
that, by that time, a highly trained organiza- 
tion should be in being. This organization, in 
conjunction with the avalanche defences 
planned or in the course of construction, will 
be competent to ensure the safe passage of 
traffic with the economic minimum of in- 
convenience. 

This is not to say that the defenses now 
proposed are the final answer. Change in 
some degree is inevitable, the more so be- 
cause of our lack of detailed data, compared, 
for example, with Switzerland. Over the vears 
it is not unlikely that changes and additions 
will be recommended as the control organiza- 
tion adds to existing data. It is our belief 
that what is at present proposed constitutes 
a satisfactory answer and the best consistent 
with the data available and with sound en- 
gineering practice. It is believed that the 
standard will be at least equal to standards 
accepted on major roads elsewhere. There is 
every reason to believe that this standard will 
continue to improve. 








AVALANCHE CONTROL 


Shown here is the massive, snow-crusted rock peak of Mount Tupper, the source of many avalanches 











Sheathed with hammered lead as a 
protection from the harsh weather 
of the district, the statue picks up 
light from ships’ search lights or 
from the sun, reflecting its light far 
along the waterway. 


The Virgin of the Saguenay 


by MARION G. ROGERS 


H.$§: on a great mountain of rock in 
a Canadian wilderness stands an enormous 
statue guarding the busy water-way at its 
feet. 

The Saguenay River flows out of Northern 
Quebec to empty into the mighty St. Law- 
rence not far up river from the Gulf of St. 
Lawrence. 

There have been countless legends and 
stories of the black watered Saguenay River, 
and the statue a statue of The Virgin 
Mary 

During the summer months with open 
navigation, cruise ships and freighters move 
silently up and down the river. The freighters, 
bringing their cargoes of bauxite from the 
storied land of British Guiana to far up the 
mystic Saguenay, pass beneath the statue. 

Cruise ships, with a dinner-time stop at 
Tadoussac, an historic town just within the 


has its legends too. 
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mouth of the Saguenay, pass the statue after 
dark on the up-river trip. Engines are slowed 
down, a strong searchlight plays on the statue, 
while to a background of music a loud speaker 
tells some of the details of statue’s origin. 

The legend of the statue is given in varying 
forms, but all agree on one point — the statue 
was erected by a travelling salesman saved 
from drowning one winter’s day in 1879. The 
salesman was Charles Napoleon Robitaille; 
the place, the Saguenay River. 

It seems that Robitaille was one of the first 
travellers to take his wares into the Saguenay 
district during the winter. Whether he at- 
tempted to cross the river at the point where 
the statue stands or to skirt the towering cliff 
is not quite clear in one version. However the 
ice gave way and horse, sleigh and salesman 
went into the freezing waters. 

In these desperate moments he offered a 














prayer, promising the Virgin that if he were 
saved he would erect a statue to Her at the 
crest of the Cape as a mark of thanksgiving. 
Though horse and sleigh were lost, Robitaille 
was unexpectedly saved from the waters only 
to contract an “incurable disease” from freez- 
ing exposure. Again he prayed to the Virgin, 
this time for ten vears of life in which to erect 
the promised statue, and once more his 
prayers were answered. 

Anyone seeing the region would be more in- 
clined to another version. This time the sales- 
man and his sleigh were crossing the Saguenay 
River near Chicoutimi in the late winter when 
the ice around him began to break up. Strand- 
ed in mid-stream, the salesman prayed to the 
Virgin for help. Claiming later that he didn’t 
remember quite what happened, he suddenly 
found himself with the horse, sleigh and sam- 
ple case safely on the river bank. Shortly after 
this he fell so seriously ill that he was told by 
local doctors that he could not recover. Again 
he praved to the Virgin, asking for ten vears 
more of life. His request was answered, and 
he lived eighteen vears. 

In thanksgiving for these two reprieves, 
Robitaille decided to erect in Her honour a 
statue overlooking the Saguenay River. After 
discussion of his plan with Bishop Dominic 
Racine of Chicoutimi, Cape Trinity was 
chosen as the site of the statue. 

Here the legends blend into one and become 
fact. 

Louis Jobin, a Quebec sculptor noted for 
his wood carving of statues for Roman 
Catholic churches was commissioned to carve 
the statue which stands thirty-six feet high. 

Cape Eternity and Cape Trinity are close 
together along the shore of the Saguenay 
River, separated only by Echo Bay, and are 
some forty miles from Tadoussac. At the foot 
of Cape Trinity the Saguenay is 828 feet 
deep and at Cape Eternity, 864 feet deep. 
The Capes both rise some 1,800 feet almost 
straight up from the water’s edge. On Trinity, 
at the 400-foot level there is a break in the 
sheer wall of rock and it is on this relatively 
small piece of ground that the great statue 
has stood for almost eighty vears. 

It was fashioned in three sections, and as- 
sembled at the point where it stands. A crew 
of men had to build a rough runway up the 


The 36 foot high statue of the Virgin Mary as it has 
stood on the 400 foot level of Cape Trinity for some 
80 years. Only travellers by water are able to view 
the “Virgin of the Saguenay”. 


THE VIRGIN OF THE SAGUENAY 


cliff, haul the sections to the top, assemble 
and hoist the 7,000-pound image into place. 

Carved from pine beams fastened together 
with wooden pegs, the statue now stands on a 
concrete base. To steady the enormous carv- 
ing, steel cables have been rigged to it from 
heavy iron beams anchored in the bed rock. 

A few years ago the wood showed signs of 
rotting as a result of exposure to the elements, 
and so it was decided to sheathe it with ham- 
mered lead. Sheets of this metal now cover the 
wooden figure from head to foot, thus reflect- 
ing light. Seeming to be a shimmering white, 
it can be seen from great distances. 

As there are variations to the legend, so is 
there a variety of names for the statue. To the 
Provincial Publicity Bureau of Quebec, it is 
“The Virgin of Cap Trinité’’; to others it may 
be “Our Lady of the Saguenay”, “The Virgin 
of the Saguenay” or “The Virgin of the 


Capes”. 

When the searchlight of the boat picks this 
great shimmering statue out of the darkness 
above the black, swift flowing river it matters 
little what name is used. 
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First. Canadian 
Coppers... 


From earliest 
times copper 
was consid- 
ered a most 
durable 
rency metal. Six-denier coins such as 
these were the first copper pieces 
known in Canada; although dated 
1717, they were first issued in 1721 
by order of Louis XV of France. 
Collectors today may value these 
coppers as high as $450. 


cur- 





Canada’s First Real Money 
Canada’s first real money was 
issued by the Bank of Montreal— 
Canada’s first bank —when it 
Opened its doors for business on 
November 3, 1817. With the passing 
of the Currency Act in 1841, B of M 
coins became recognized legal ten- 
der of Canada. 
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EDITOR’S NOTE-BOOK 


Hugh M. Millar (.tvalanche Control, 
Trans-Canada Highway in Glacier 
Park) the Royal 
Engineers after graduating from the 
Royal Military 
After taking a course at Cambridge 
University, he went to India where he 


National joined 


Kingston. 


College, 


served with the Indian Army in India 
1948. After the 
transfer of power in India, the War 
Office sent him to Canada for three 


and Burma until 


vears to act as observer and adviser 
on winter warfare development. He 
returned to England for eighteen 
months, then went to Korea to com- 
mand the 
Engineer Regiment. While returning 
to the United Kingdom via Canada, 
he seized the opportunity to join the 


Commonwealth Division 


Development Engineering Branch of 
the Department of Public Works, 


Ottawa, where he has been since 1955. 


Camille Mirepoix (Coffee Growers 
of Kilimanjaro) is an American citizen 
who was born and educated in Eng- 
land. She is a free-lance journalist who 
has travelled twice around the world, 
writing for American and European 
magazines. She was in Tanganyika 
for one vear, and until recently has 
been in Pakistan for two vears. 


* * * 


A. O. Dufresne 
Mining in the Province of Quebec) re- 
cently retired as Deputy Minister of 
Mines for the Province of Quebec af- 
ter having served in the Department 


(Significance of 


of Mines for forty-five vears. He grad- 
uated from the Ecole Polytechnique 
as a civil and mining engineer, and 
then took a post-graduate course in 
geology at McGill University, where 
he obtained the degree of Master of 
Science. Mr. Dufresne the 
Quebec Department of Mines in 1914. 
He was appointed Director in 1927, 
and in 1940 became Deputy Minister. 
Mr. Dufresne is a past president of 


entered 


La Société Canadienne Frangaise pour 
lAvancement the 
Institute of Mining and 


des Sciences, of 
Canadian 
Metallurgy, and of the Corporation of 
Professional Engineers of the Prov- 
ince of Quebec. He is also a member 
of the Engineering Institute of Can- 
ada and of the American Institute of 


Mining and Metallurgical Engineers 
In recognition of the interest he has 
taken in education, the University of 
Montreal and MeGill University each 
conferred upon him the degree of 
Doctor of Science. 


AMONGST THE NEW BOOKS 


One Chinese Vloon 
by J. Tuzo Wilson 
(Longmans, Green and Company, 
Toronto. 273 pp. $5.50 
Professor Wilson’s book, written 
after a three-week trip to China in 
August and September of 1958, is 
probably the liveliest and most en- 
gaging of the scores of books by 
travellers who have made the now 
fashionable China tour. Professor Wil- 
son has set himself apart from the 
others in that he entered China from 
Siberia, that he was the guest of the 
Academia Sinica (a fact which gave 
him considerable status) and that he 
obtained Chinese permission to visit 
the Northwest, an area which may 
take on the same significance for 
China’s economic development as the 
western frontier did in North Amer- 
ica. But its most refreshing feature is 
that he did not take himself as 
other authors are likely to do — for 
Marco Polo on the first voyage of 
discovery to Cathay. In present cir- 
cumstances this is a_ considerable 
achievement. 
Professor Wilson is a scientist. Con- 
sequently his judgment on the present 
Continued on page VIII 
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FOUNDED 1857 


A sound cultural education in a 
Christian environment. 

Grades X to XIll 
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For complete information and 
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ANARE 

{ustralia’s Antarctic Outposts 
y Phillip Law and John Béchervaise 
Oxford University Press, Toronto. 

152 pp. $11.50) 

As Mr. R. G. Casey writes in the 
foreword of this book, no one is more 
walified to write about recent Aus- 
iralian activity in the Antarctic than 
Vr. Law, the Director of the Antarctic 
Division of the Department of Ex- 
vernal Affairs. Since 1949 Mr. Law 
has supervised the programme of the 
\ustralian National Antarctic Re- 
search Expeditions (ANARE), which 
were started in 1947; he was the 
eader of the expeditions which set up 
present Australian stations on the 
\ntaretic continent. His co-author, 
Mr. Béchervaise, has spent four vears 
with the Antarctic Division, two of 
them as officer-in-charge of the 
tations at Heard Island and Mawson. 
fhe two sectors of Australian Ant- 
etic Territory, which are separated 
Di the French sector of 
\délie Land, cover an area of some 
woand a half million square miles, 
extending to the South Pole. The sub- 
\ntarctic Macquarie and 
Heard, under Australian 
irisdiction,. 

Ina very useful historical introduc- 
tion Mr. Law traces the beginning of 
\ntaretic exploration to the early 
Polynesians who probably reached as 
far south as the pack ice in about the 
ear A.D. 750. He points out that 
Captain Cook in) circumnavigating 
\ntarctica only by chance failed to 
liscover the mainland in what is now 
\ustralian territory. During the nine- 
teenth century extensive discoveries 
were made around the coasts of Ant- 
iretica by sealers and whalers and by 
everal exploratory expeditions, but 
twas not until 1899 that an expedi- 
on wintered on the mainland; this 
expedition was led by Borchgrevink, 
i Norwegian from Melbourne. In the 
uubsequent exploration of Antarctica 
tis good to be reminded of the very 
mportant part played by Australians. 
Mawson led two highly successful ex- 
peditions in 1911-14 and 1929-31, the 
\ustralasian Antarctic Expedition 
md the British-Australian-New Zea- 
and Antarctic Research Expedition, 
md Australians served on almost 
every British expedition between 1900 
ind 19389. The men of ANARE have 
carried on where their countrymen 
eft off 

The authors tell the story of 
\NARE most attractively in this 
beautifully produced book. About a 
tundred and thirty well-chosen photo- 
graphs are allowed as far as possible 
lo speak for themselves, but an ad- 
iirable text provides the necessary 
background and framework for the 
pictures. There are sixteen particu- 


narrow 


islands, 


are also 


larly fine colour photographs. No 
other book gives the general reader 
such a good conspectus of Antarctic 
and sub-Antarctic scenery, environ- 
ment and wildlife, and of expedition 
life and techniques. It is a very good 
feature of the book that the sub- 
antarctic stations on Macquarie and 
Heard Islands are given as much 
space as the Mawson station on the 
mainland, when the authors might so 
easily have been tempted to “overdo” 
the long survey journeys in unex- 
plored country at the expense of the 
equally important scientific work at 
the two less southerly stations. Un- 
fortunately it was found necessary to 
close the Heard Island station in 1955, 
in order that money and effort could 
be devoted to the full development of 
the Mawson station. Early in 1957, 
as the book went to press, Mr. Law 
led an expedition which established a 
second mainland station, four hun- 
dred miles east of Mawson and named 
Davis, in time for operations during 
the International Geophysical Year, 
1957-8. The sections of the book on 
seals and birds are excellent, but the 
section on should have in- 
cluded something about geology and 
glaciology, in which the Australians 
have done valuable work. At the end 
there is a list of all who have taken 
part in ANARE from 1947 to 1957, 
and a useful index. An oblique projec- 
tion sketch map of Antarctica and a 
map of Australian Antarctic Terri- 
tory, showing ANARE coastal ex- 
ploration, are provided as end-papers; 
maps of Macquarie and Heard Is- 
lands and of ground exploration from 
Mawson are included in the text. 

It is evident from this book that 
ANARE will be building on a very 
solid foundation during the second 
ten vears of its life, for Australia is 
continuing her Antarctic research in 
the illustrious tradition of the late 
Sir Douglas Mawson. 

G. HatrerRsLEY-SMITH 
Dr. Hattersley-Smith has worked in 
the Arctic and Antarctic. He has been 
with the Defence Research Board 
since 1951. * * 

Canada Year Book 1959 
(Information Services Division, 
Dominion Bureau of Statistics, 

Ottawa, 1286 pp., $5.00) 

This is the third appearance of the 
Year Book in its attractive new 
format. A prodigious amount of 
information is economically packed 
into its pages, and it would be difficult 
to think of some aspect of Canadian 
national life that has been quantified 
in some way and vet is not dealt with 
in this volume. The presentation is 
enhanced by many charts and maps 
(special mention must be given to a 
big folding map, in colour, of the 
country’s mineral deposits) and a few 


science 


photographs. Among the summary 
articles that are now a regular feature 
of the Year Book is an account of the 
genesis of the new Atlas of Canada 
and a continuation of the admirable 
History of Canadian Journalism that 
began in the last volume (the current 
part brings the History to 1958 and 
it includes an excellent synopsis of the 
life and death of the Quebec Padlock 
Law). | am hopeful, though, that the 
compilers will one day decide to 
expand and improve the layout of the 
useful “Chronology” (in Chapter 27 
of this edition). © N. T. GripGemMan 
Mr. Gridgeman is a statistician in the 
applied biology division of the National 
Research Council, Ottawa. 
* * 
What Does the West Want? 
by George Catlin 
(J. M. Dent and Sons Limited, Don 
Mills. 150 pp. $2.25) 

Professor Catlin’s title is more in- 
dicative of his aim than of the ac- 
curacy of his marksmanship. This 
short book, based upon his Weil Lec- 
tures at the University of North 
Carolina, consists of a number of re- 
sounding broadsides directed towards 
such topics as: the comparative rarity 
in human history of episodes of high 
civilization; the nature of com- 
munism, of Leninism, of historic Rus- 
sian foreign policy, and of the current 
ideological struggle; coexistence and 
the prospects of peace; the nature of 
American capitalism; the future of 
Britain as an international power; 
the Cyprus question, and colonialism 
in general; racial prejudice in Western 
thinking; the the 
theory of national sovereignty, and 
the prospects for European and 
Atlantic union; finally, the need for a 
spiritual rebirth of the West. Nor is 
this all. There are random volleys on 
many a minor issue to complicate the 
picture further. 

The difficulty with this technique 
is that the reader is left groping in 
vain for logical connections between 
the various themes. Professor Catlin 
would undoubtedly have been more 
rewarding had he concentrated his 
fire upon some segment of the vast 


obsolescence of 


terrain that he covers. As a_par- 
ticular example, he raises the in- 
teresting question of unity versus 


multiplicity of values in our culture. 
Is there a public philosophy, common 
to Western man, or are there only 
endless variations of local custom ? 
He sets up the battle lines, takes aim, 
but the muzzles remain mute and we 
pass on to another subject. The goals 
of the West have vet to be defined. 

kK. D. McRae 
Mr. McRae is chairman of the De- 
partment of Political Science at C'arle- 
ton University, Ottawa. 
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reatinued from page | 
sate of China’s science is of im- 
portance. He returned with a dis- 
tinctly favourable impression of the 
ogress made and of the high quality 
of the work undertaken by Chinese 
sientists. One may wonder whether 
Professor Wilson has not based _ his 
conclusion on partial observation, 
since 1958 was the vear of the “Great 
Leap Forward” during which scientists 
were driven to put extraordinary 
emphasis on political reliability (under 
the slogan of “both Red and Expert” 
and the Communist Party was apply- 
ing an educational policy based on a 
combination of manual labour and 
study which has since been modified. 
Similarly his impressions regarding 
labour enthusiasm were not borne out 
by all travellers during that period 
and least of all by the refugees in 
Hong Kong from Kwangtung Prov- 
ince Whose numbers swelled following 
the organization of communes. At one 
point in particular Professor Wilson 
sems to confuse a cotton mill in 
which accommodation for the workers 
has been provided with a commune. 
No doubt Professor Wilson Was told 
by his hosts that the null was a 
“commune; but if so, such “‘com- 
munes’’ existed long before the Com- 
munist Pariv’s decision to introduce 
the svstem, and did in fact represent 
a most desirable form of living for 
Chinese workers. These qualifications 
are made in passing, and should not 
lead us to underestimate Communist 
China’s industrial and scientifie prog- 
ress Which Professor Wilson has noted. 


Unfortunately the last chapter, 
which consists of the author's con- 
clusions, Is not the most satisfactory 
part of the book. It contains a laud- 
ible plea for more objectivity and a 
greater historical sense of balance in 
ur approach to China, which is well 
vorth making. It is also important to 
ote, as Professor Wilson does, the 
onsequences inherent) in’ China’s 
rapid rate of population increase. The 
chapter contains nevertheless a num- 
ber of historical stereotypes: the Em- 
pire, for instance, was not as tvran- 
nous as Professor Wilson seems to 
think: nor is it accurate to explain 
the present direction of the Chinese 
Revolution in terms of “the war 
whoops of the risen peasants’. In 
particular the attempt to argue away 
the differences between ourselves and 
the world of Chinese Communism on 
the grounds that Marxism is a West- 
ern philosophy and that the industrial 
revolution took place in the political 
West may overlook the exacerbated 
nationalism and the conscious rejec- 
tion of Western values which Profes- 
sor Wilson has noted elsewhere as 
being an important part of the 
Chinese Revolution. It may be “more 
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mature’, as Professor Wilson says, to 
take the view that ““we must continue 
to lead because we believe the Com- 
munists are wrong and because they 
are in reality endeavouring to copy 
our ways’. It may also disregard the 
fact that values are not machines; or 
if they are, there will not be much 
place for the “broader humanism” for 
which Professor Wilson so eloquently 
pleads. This is not to say that the 
problem is insoluble. It does mean, 
however, that it exists, and that more 
will be required for its solution than 
a change in historical perspective on 
our part alone. 


T. M. Pore 


Mr. Pope is in the Department of 
External Affairs at Ottawa. 
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for Canada and NATO, by the men and aircraft of the 
RCAF Maritime Air Command. 


These specially trained aircrew members and their ground 
support teams are deft and capable. Their aircraft and 
detection equipment are unsurpassed in Maritime operations. 


Ask your local RCAF Career Counsellor how you can 
serve Canada today as an aircrew or ground team member 
of the Air Force. 
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portant country in Asia”. This book 
“is an attempt to spread an under- 
standing of this vital part of Pakis- 
tan”. It is divided into three parts. 
The first is the physical setting, the 
second the economic geography of the 
past, and the third the economic 
geography of the present. Thus the 
author not only emphasizes the 
effects of relief, drainage, climate and 
soil on the economy, but also pays 
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penultimate chapter. For this is the MILp 
key to his conclusions regarding the 
future. A twelve-page bibliography 
follows the text. This alone is a signi- 
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a | specialize in the study of this area. 
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Information About Membership 
Have you told your friends about the Society and about the Canadian Geographical Journal? They will be interested 
as are hundreds of others who have joined the Society this year. We welcome new members and would be pleased 
to send information about our activities to anyone whom you would like to nominate for membership. 
\lso, have you remembered to send a gift membership to your son or daughter who is setting up his or her own 
home this spring? 
Non-members are invited to apply for membership or for further information. 
> . 2 . 
Please copy, or fill out, the form below and send it to: 
; 


The Executive Secretary 
/ The Royal Canadian Geographical Society 
54 Park Avenue, Ottawa 4, Ontario 





| For Members Check here 

| Member’s Name......... wTTrTTT eee I nominate for membership in the Society 

the person named. Please send him/her in- 
| ‘es ; formation about the Society and the Canadian 

street Geographical Journal. 

Please enroll the person named as a member 


"city, zone, province of the Society, and send him/her a gift card 


; in my name. Membership fee of $5.00 en- 
closed. 
Candidate’s Name..... yer e ‘4 For Non-Members 
40-108 1 wish to become a member of the Society, 


and receive the Canadian Geographical Jour- 
nal monthly. Annual dues of $5.00 enclosed. 


ee eee ee I desire further information about the So- 
city, zone, province ciety. 
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rigidity, ample bulk, very uniform. Samples ? 


Write to us at 388 University Ave., Toronto. 


PROVINCIAL PAPER, LIMITED 


Printing Papers of Proven Performance 
Toronto « Montreal « Winnipeg 





Continued from previous page 
photographs on glossy (and heavy! 
paper, although it is perhaps a pity 
that a few pictures were not included. 
as the environments which are go 
alien to most “western” readers are 
difficult to visualize. 

This is the first definitive work on 
the geography of East Pakistan and 
should consequently be welcome by 
Canadian students of the Common. 
wealth, as well as the citizenry at 
large, now that this country is invest- 
ing more and more in the Colombo 
Plan, and, through U.N.E.S.C.O., in 
a greater understanding of South-East 
Asia generally. N. L. Nicuoison 


Dr. Nicholson is Director of the 
Geographical Branch of the Department 
of Mines and Technical Surveys at 
Ottawa. 


America in the 
Antarctic to 1840 
by Philip I. Mitterling 
(University of Illinois Press, 
Urbana. 201 pp. 35.00 

Whaling, the exploitation of fur- 
bearing animals, and the search for a 
north-west passage or short route to 
the riches of the East were powerful 
incentives for 17th and 18th century 
adventurers to penetrate the arctic 
regions: in a= later phase arctic 
explorers dared the unknown for its 
own sake. The exploration of the 
Antarctic took a comparable course. 
Captain James Cook in his famous 
vovage of 1772-5 only by chance fail- 
ed to discover the mainland of 
Antarctica. Although he concluded 
that terra firma of any extent did not 
exist in the south polar regions, the 
reports he brought back led to the 
establishment of the seal-hunting 
business there. Kew log books have 
survived from the famous Stonington 
sealers who followed Cook intent on 
commercial gain, but fortunately the 
significant logs of the cruises to the 
continent of Palmer, John Davis and 
Burdick are available. From the 
original material Mr. Mitterling has 
traced the story of these pioneers in 
scholarly stvle. The evidence does not 
lead him to question that the English 
Captain William Smith discovered 
the South Shetland Islands in 1819. 
It is of particular interest to find his 
blunt statement that the English 
Captain “Edward Bransfield sighted 
the Antarctic mainland approximate- 
lv nine months before Nathaniel 
Brown Palmer” in what is now the 
Trinity Peninsula of Graham Land. 

The exploits of the sealers led to the 
exploratory voyages of Symes, Rey- 
nolds and Wilkes. The latter com- 
manded the United States Explora- 
tion Expedition, 1838-40, which was 
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»markable for setting a precedent for 
he use Of federal funds for explora- 
ons throughout the world. Wilkes 
irtually proved the continentality of 
\ntarctica, although his discoveries 
ere not generally recognized for 
any Years; with ill-found ships on a 
ry remarkable voyage, he coasted 
hat is now known as Wilkes Land 
ra distance of 1,500 miles. The late 
sir Douglas Mawson and Captain J. 
kK. Davis finally established the 
table contribution of Wilkes to 
itarctic exploration, and now Mr. 
\itterling has done ample justice to 
min his present account. 
There is an excellent essay at the 
d of the book on source material. 
me minor errors in the book should 
e corrected in a second edition. This 
riter noticed a reference to the lack 
f vegetation in the South Shetland 
Jands, except for moss and lichens 
Deception Island, although in fact 
m0 species of flowering plants, as 
ell as mosses and lichens, are found 
suitable places on all the islands of 
e group. 
lhe general reader and the student 
intarctic history alike, have cause 
be grateful to the author for his 
nstaking research in rare books 
| unpublished papers rich in the 
of the sea and in the fascination 
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‘ 


inds forlorn. 
G. HAtrrerRsSLEY-SMITE 


Hattersley-Smith is on the Defence 

earch Board, Ottawa, and has had 
erience in Polar re gions, both north 
/ south. 


Recently Received from Publishers 


Canoe Trails through Quetico. By Keith 
Denis. (University of Toronto Press). 
This book gives practical advice on all 
pects of a canoe holiday in the Quetico 
untry. It deals with matters relevant to 
njoyment and safety; there is also a large 
map in a cover pocket which is a useful 


djunct. 


Sverdrup'’s Arctic Adventures. By T. C. 
tirley. (Longmans, Green and Company, 
Toronto). An account of the arctic ex- 
lorations of the Norwegian Otto Sver- 
up from 1898 to 1902 with an epilogue 
vhich shows how Canada eventually bene- 
ted from his discoveries. 


Wool. (Longmans, Green and Company, 
loronto). This book, originally produced 
t private circulation by Barclays Bank 
C.O., deals with the trade in raw wool, 


wol yarns, textiles and by-products of | 


wol. The illustrations and tabulations 
uke it a useful hand book for the layman 
“for those in the trade. 
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Intercom system 


Electrical living | . {1 | | Buitt-in etectric | enables you to 


ranges are a real oe communicate 


offers you o ~ convenience for ; quickly with any 


modern house- \ room. Enjoy 


many modern , wives... provide >. music from 


Electric heating insures clean, clean, even heat PS radio or hi-fi ~ 
features even heat throughout every for cooking. anywhere in the Ve 
room in your home, house. 


NICKEL and COPPER bring you the comfort, security 
and convenience of modern electrical living 


NICKEL. For electrical heating and cooking, COPPER. For residential wiring no other 
QUALITY no other metal is as important as nickel. metal conducts electricity as economically 
CANADIAN Nickel chromium resistance wires in your nor as well as copper. It brings to your 
PRODUCTS heating appliances help insure efficient home all the wonderful advantages of elec- 
CONTAINING — operation and long dependable service. tric light, heat and power — the utility of 


UALITY , ay 
e Nickel alloys are used as a sheathing in’ modern household appliances—the security 
INCO NICKEL ‘ : 


AND COPPER the heating elements of modern electric and convenience of the telephone the 


ranges. pleasant relaxation of radio and television. 


INTERNATIONAL NICKEL 


INCO COMPANY OF CANADA, LIMITED 
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